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FAILURE MODES EFFECTS AMALYSIS (FMEA} - CIL HARDWARE
NUMBER: 02-6-A08 -X

SUBSYSTEM NAME: HYDRAUL'CE

o REVISION: 1 07/24/98
] PART DATA
FART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
LR - VALVE. LATCHING MC284-0468

WRIGHT

EXTENDED GESCRIPTION OF FART LINDER ANALYSIS:
VALVE, LATCHING, SOLENCID OPERATED, HYDRAULIC (TVC ISOLATION VALVE:,
PRESSURE LINE

REFERENCE DESIGNATORS: 5VEE V3L
a0VEEL VS
AVEEL VIR

QUANTITY OF LIKE ITEMS: 3
OMNE IN EACH SSMETVC SYSTEM PRESS LINE

FUNCTION:

A TWO POSITION, LATCHING TYFE, EI-STABLE VALVE WHICH CONTROLS FLUID FLOW
TQ THE S8ME TVC ACTUATORS, UMEILICAL RETRACT ACTUATORS, AND SSME FLEL
CONTROL WALVE ACTUATORS. MODE ONE &LLOWE FULL FLOW FOR OPERATIOM OF
THE ACTUATORS DURING ASCENT OR ON QREIT. MODE TWO PROVIDES RESTRICTED
FLOW FOR THERMAL CONTROL ON ORBIT AND COMNEERWVATION OF APU FLEL OM
DESCENTS. A SWITCH 15 PROVIDED TO INDMCATE WHEN VALVE |3 IN FULL FLCW MODE.
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PaGE 2 FREIMT DATE J728025

FAILURE MODES EFFECTS ANALYSIS FMEA —~ CIL FAILURE MODE
NUMBER: 02-5-A0&- 01

REVISIONE: 1 07/24iC8
SUEBSYSTEM NAME: HYDRAULICE
LEU: VALWE LATCHING CRITICALITY OF THIS
I[TEM NAME: VA|VE LATCHING FAILURE MODE: 1R2

FAILURE MQDE:
FAILE TO TRANSFER FROM FLULL FLOW T RESTRICTED FLOW.

MISSION PHASE: DC DE-QORBIT
VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
135 ENDEAVOUR
CAUSE:

DEFECTIWE SOLENOID, CONTAMINATION, FAILURE OF LATCHING MECHANISM,
STRUCTURAL FAILURE OF THE OPENING SOLENOID WALVE PLUNGER. VIBRATION

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASS
B) PASS
C) PASS

PASS/FAIL RATIONALE:

A}

B)

C)

- FAILURE EFFECTS -

{A) SUBSYSTEM:
NOMWE
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FAGE: 1 PRINT CATE. 0y:29:/94 -2 X

FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE
MUMBER: 02-8-A06- D1

[B) INTERFAGING SUBSYSTEM|S):

EXCESSIVE USE OF APU FUEL DURING ENTRY FAILURE WOULD CAUSE
APFROXIMATELY £-7 GPM EXTRA AFL FUEL CELIVERY AND 4 10 HP INCREASE |N WORK
AT FULL PRESSURE. PGSSIBLE APU FUUEL DERLETION DURING WORST CASE ENTRY.

{C] MISSION:
NOMNE

(D) CREW, VEHICLE, AND ELEMENT(S}:
NONE

(E} FUNCTIONAL CRITICALITY EFFECTS:
POSSIBLE LOSS OF CREW/VEHICLE WITH TWO FAILURES. APU FUEL DEPLETION FROM
THIS FAILURE, PLUS ANDOTHER HYDRAULIC SYSTEM LOSS.

-CISPOSITION RATIONALE-

{A) DESIGN:

BI-STAELE DESIGN, LATCHED IN POSITION, REQUIRES ELECTRICAL ACTUATION OF A
SOLENDID PLUS PRESSURE TO UNLATCH SPO0OL AND CHANGE SPOQ. POSITION. ONE
OF TWD SOLENCIDS OPENS YALYE, OTHER SCLENQID CLOSES VALVE LEEJET 100
MICRON FILTER INTERNAL T VALVE ASSISTS IN PREVENTING CONTAMINATION FROM
ENTERING THE SOLENGID AND SPOOL AREA.

iB) TEST:

QUALIFICATION

o  THDURANCE CYCLING - 10,000 CYCLES AT Q DEQGREES F. 5000 CYCLES AT 35
DEGREES F AND 5,000 CYCLES AT 25 DEGREES F AT SYSTEM OPERATING
PRESSURE. PASSFAIL CRITERIA. MUST PASS PERFORMANCE RECORD TEST.

« IMPLULSE TEST - 3.000-4.500-3,000 P31, 120/MINLTE MAXIMUR AFPLIEDR TO INLET.
45 000 CYCLES WITH VALYE IN CLOSED MODE WITH OUTLET OPFEN. 5000 CYCLES
WITH WVALVE IN OPEN MODE WITH OUTLET BLOCKED 1,500 - 2.250 - 1,500 PSI,
APFLIED AT THE SPOCOL DRAIN FORT. 50000 CYCLES. PASS/FAIL CRITERIA: MUST
PASS PERFORMANCE RECORD TEST.

«  RANDOM VIBERATION - 5 MINUTES PER AXIS AT 20-50 HZ + 5 DE/QCT. 50-2000 HZ 0.01
3247 PASS/FAIL CRITERIA: SUCCESSFUL PASEAGE OF PERFQRMANGE RECORD
TEST PLUS NO DAMAGE TO VALYE
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PACE: 4 PRINT DATE. 1752898

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-6-A08- 01

« FERFORMANCE RECORD TEST - ELECTRICAL PCWER TEST LOW WOLTAGE TFST,
FOSITION INDICATOR TEST. RESPCNSE TIME TEST, WALVE FERATION TEST, AND A
LEAKAGE TEST

ACCEPTANCE.

¢  EXAMINATION OF PRODUCT - WEIGHT. WORKIMANSHIP, FINISH, DIMENSIONS. AND
COMSTRUCTION.

s INSULATION RESISTANCE TEST - CONNECT SPECIFIED PINS TOGETHER AN APPLY
500 VDT BETWEEN FINS. PASSIFAIL CRITERLA RES'STANCE SHALL BE GREATER
THAN 100 MEGOHMS (PER MIL-STD-202, METHOD 202)
FROOF TEST - 4,500 PSI.
FERFORMANCE RECORD TEST - ELECTRICAL POWER TEST, LOW VOLTAGE TEST,
FOSITION INDICATOR TEST. RESPONSE TIME TEST, WALVE QFERATION TEST, AND A
LEAKAGE TEST

« VALVE CLEANLINESS TEST - LEVEL 190 PER MAD110-301

GROUND TURNARCUND TEST
= ANY TURNARCWND CHECKOLUT TESTING |5 ACCOMPLISHED IN ACCORDANCE WITH
OMRED

{C) INSPECTION:
RECENING INSPECTION
RECEIVING INSFECTION VERIFIES MATERIAL AND PROCESS CERTIFICATION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL 190 PER MAGT10-301 18 WVERIFIED BY INSPECTION.

NDE
SROOL ASSEMBLY WELDS ARE PFENETRANT AND RADIOGRAPHICALLY INSPECTED,
VERIFIED BY INEPECTION.

CRITICAL FROCESSES
FASZIVATION [S VERIFIED BY INSFPECTION. SOLDERING IS WERIFIED BY INSPECTION
WELDING OF SPOOL ASSEMEBLIES IS VERIFIED BY INSPECTION.

ASEEMBLYHNSTALLATION

FARTS ARE PROTECTED FROM DAMAGE AND CONTAMINATION BY PRODUCTION
FROCECURES DURING MANUFACTURING THROUGH ASSEMELY. INSPECTION YERIFIES
THAT CONTRACTUAL AND TRACEABLILITY REQUIREMENTS ARE IMPCSED ON ALL
ELECTRICAL PARTS MACHINING AND ASEEMBLY OPERATIOMS ARE VERIFIED BY
INSPECTION SOLENOID FABRICATION 1S VERIFIED BY INSPECTION. INSPECTION
VERIFIES THAT ALL Q-RINGE/SINGLE BACK LIP RINGS ARE PROPERLY IN FLACE AND NO
INSTALLATION DAMAGE QCCURE PRIOR TO ASSEMBLING INTO MATING FART.

TESTING
ATF 1S VERIFIED BY Rl INSPECTION.

HANDLING/PACKAGING
HANDLING/RACKAGING OF COMPOMNENTS 1S VERIFIED BY INSPECTION,

NIRK .15
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JAGE: 3 FRINT DATE: Q772548 A0

FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL FAILURE MODE
NUMEBER: 02-6-A05- Q1

{D} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES. FLIGHT FAILURES, UNEXPLAINED ANCMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE THE FAILURE HISTORY DATA PROVIDED BELOW IS ND
LONGER BEIMG KEPT UP-TO-DATE.

{(23F4-0107 {19835} ISOLATION VALVE RESTRICTOR/SHUTCOFF YALVE PERMITTED EXCESS
HYDRAULIC FLUID FLOW CAUZING UNEXPECTED HYDRALILIC LOAD FOR APU NUMBER 3
AT SHUT DOWN, CONDITION DETECTED DURING REVIEW OF POST FLIGHT DATA OF 51D
(OV103-4). VALVE NEXT FLEW ON 51G (OV1D3-5) AND CONDITION WaAS NOTED AGAIN.
SUPPLIER VERIFIED CONDITION. TEARDOWN REVEALED THAT THE LOCKING
MECHANISM WAS MISSING, RESULTING [N FLOW AT HIGH PRESSURE THROUGH
RESTRICTOR WALVE. NO DIMENSIONAL PROBLEMS FQUND. ATP CHANGED TO REQUIRE
FLOW TESTS ON ALL 6 POSITIONS OF RESTRICTOR VALVE. GORRECTIVE ACTION
AFPLIES TO ALL FUTURE DELIVERIES. VALVES IN FIELD HAD NO REPORTED ANUMALIES,
SO NO ACTION IS REQUIRED ON THESE.

(Z8FLAB-0A0} (1585) ENGINE HYDRAULIC SYSTEM PRESSURE INDICATED SUPPLY

PRESSURE WITH ISOLATION VALVE CLOSED. IT waAS CONCLUDED THAT THE GLOSE

COMMAND ISSUEDR DURING FLEGHT 31 WAS TOO SHORT IN DURATION TO OBTAIN A

LATCHED CLOSED CONDITION. NQ HARDWARE CORRECTIVE ACTION REQUIRED.

MaNUAL SHGNAL DURATICN WILL BE INCREASED FROM 2 TO 5 SECONDS OM FUTURE

FLIGHTS. .

{E) OPERATIONAL USE:
ATTEMPT TC MINIMIZE APU FUEL CONSUMFTION BY RUNNING HYDRALULIC PUMP iN LOWY
FRESSURE OR SHUTTING DOWN AND RESTARTING APL.

-APPROVALS -

EDITORIALL APPROVED tBNA e K opmatra 7-30-4F
TECHNICAL APPROMAL ' V1A AFPPROVAL FORM FB5-CIL-009_Q2-5

026 - 16



